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INTRODUCTION
For the development of components machines and mechanisms, where friction determines the durability and dimensions, there is a need for methods that enable to estimate the friction characteristics in time: friction force, coefficient of friction, contact area, run-in time, wear and so on [1, 2] .
Friction characteristics determined by such factors as surface microgeometry, physical characteristics of materials, velocity and the applied load. Most methods were based on the representation of the relief function for the random arguments [3] [4] [5] [6] . Such models can estimate the area of contact, the friction force, coefficient of friction, wear, etc. However, this approach ignores the surfaces change and, consequently, contact and friction characteristics over the time. In this paper model of random change of surfaces heights over the time for "main bearing-crankshaft" tribosystem is supplemented by taking into account the presence of a lubricant in a mixed friction mode.
The "main bearing-crankshaft" tribosystem is mostly in the hydrodynamic lubrication regime, but at high loading levels, tribosystem is in the mixed or boundary lubrication regimes that are important for the determination of the service life.
THE HYDROMECHANICAL CHARACTERISTICS OF THE "MAIN BEARING-CRANKSHAFT" TRIBOSYSTEM
Reactions of a lubricant film were determined on the basis of results of numerical integration of RESEARCH modified equation Elrod for pressure in a lubricant film [7] . In this paper used modification, and is characterized by a function that determines the mass content of the liquid phase (oil) in the volume of the clearance of the journal bearing using the relationship
.
Given the initial data and the methodology for calculating the trajectory of shaft on the lubricating layer [8, 9] , we calculated the HMC for all main bearings of diesel engine, but only two of them (2nd and 3rd main bearings) had nonzero values of lim h  (Table 1) . h (contact area), we analyzed characteristics of the "main bearingcrankshaft" tribosystem using Markov chains.
METHODS
To analyse the process of friction in the contact area we used the discontinuous model where surfaces are represented by asperities of random height [10] . Asperities in contact deform and destruct each other that are why heights of contacting asperities may change. Total height change of all surface asperities leads to roughness transformations and variation of friction characteristics. . The asperity height change of the th k pair in one shift is described by general equations:
where  and  determine stochastic mechanism of asperity interaction as a sphere interaction [11] , with random radiuses. Presented model of asperity interaction takes into account elastic-plastic deformation and wear.
It is proposed to describe the trajectory of height changes of single asperity by means of Markov series [12] . 
where  determines accepted mechanism of asperity contact interaction.
Series
... ,... We can write the interaction function for the discrete model. If (t) -the height of the fixed element at the moment t, n = (tn),  n+1 = (tn+) then for fixed element of the surface : . More detail in [13, 14] .
RESULTS AND DISCUSSION
Initial data were determined on base of profilograms of specimens of the shaft and bearing: the surface ξ is the surface of the bearing, surface η -the surface of the shaft. Figure 1a shows the result of the surfaces change after running-in. It can be seen that after the run-in, the surface of the bearing was deformed. The process of run-in was observed until the pressure on the projections of the surface became less than twice true fracture stress for the bearing.
Then there is the process of fatigue failure. High protrusions are destroyed, the elastic force of mechanical contact increases due to convergence of the surfaces, increasing the proportion of mechanical contact and to reduce the proportion of liquid contact. Figure 3 represents the dependence of wear (the convergence of surfaces) for the 2nd and 3rd main bearings on the number of revolutions of the crankshaft. As a result the mixed friction regime for one revolution for the 3rd main bearing is longer than for the 2nd main bearing (see Table 1 ), and the wear for the 3rd main bearing is more intensive.
CONCLUSION
1. The HMC of the "main bearing-crankshaft" tribosystem were calculated for diesel engine, which allowed us to estimate the duration of the surfaces contact interaction for the 2nd and 3rd main bearings of diesel engine.
2. We proposed a Markov model of the interaction of rough surfaces, which was supplemented by taking into account the presence of a lubricant in a mixed friction mode. It allows us to estimate the friction characteristics over the time for contact area of tribosystem taking into account the transition between the mixed and hydrodynamic regimes. 
